Reduced nitric oxide concentration in the renal cortex of streptozotocin-induced diabetic rats: effects on renal oxygenation and microcirculation.
Nitric oxide (NO) regulates vascular tone and mitochondrial respiration. We investigated the hypothesis that there is reduced NO concentration in the renal cortex of diabetic rats that mediates reduced renal cortical blood perfusion and oxygen tension (P O2). Streptozotocin-induced diabetic and control rats were injected with l-arginine followed by Nomega-nitro-L-arginine-metyl-ester (L-NAME). NO and P O2 were measured using microsensors, and local blood flow was recorded by laser-Doppler flowmetry. Plasma arginine and asymmetric dimethylarginine (ADMA) were analyzed by high-performance liquid chromatography. L-Arginine increased cortical NO concentrations more in diabetic animals, whereas changes in blood flow were similar. Cortical P O2 was unaffected by L-arginine in both groups. L-NAME decreased NO in control animals by 87 +/- 15 nmol/l compared with 45 +/- 7 nmol/l in diabetic animals. L-NAME decreased blood perfusion more in diabetic animals, but it only affected P O2 in control animals. Plasma arginine was significantly lower in diabetic animals (79.7 +/- 6.7 vs. 127.9 +/- 3.9 mmol/l), whereas ADMA was unchanged. A larger increase in renal cortical NO concentration after l-arginine injection, a smaller decrease in NO after L-NAME, and reduced plasma arginine suggest substrate limitation for NO formation in the renal cortex of diabetic animals. This demonstrates a new mechanism for diabetes-induced alteration in renal oxygen metabolism and local blood flow regulation.